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OPEN SESSION—NOVEMBER 6, 2000

Pand Chair Brian S. Garra, M.D., opened the meseting at 10:05 am., noting that the voting
members present congtituted a quorum and asking al members to introduce themselves. He introduced
Bernard Statland, M.D., Ph.D., director of the Office of Device Evauation a the Food and Drug
Adminigration. Dr. Statland read a certification of appreciation for outgoing panel member A. Patricia
Romilly-Harper, M.D., who was unable to attend the session because of bad weether, and said that a
plague of appreciation from the commissioner would be sent to her.

Robert A. Phillips, Ph.D., gave the pand an update on activities in the Radiology area. He
listed five mgjor gpprovals since the December 16, 1999 pand meseting: Generd Electric’ s Senographe
2000D Full Field Digitdl Mammographic System, McCue PLC's McCue Cubaclinica Ultrasonic Bone
Sonometry System, Sunlight Ultrasound Tech’s Sunlight Omnisence Ultrasound Bone Sonometer,
Metra Biosystems QUS-2 Calcaneal Ultrasonometer, and Osteometer Medtech’'s DTU-ONE
Ultrasound. Information Scanner. He noted that dl supporting information for these applicationsis
available at the FDA website.

Panel Executive Secretary Robert J. Doyle read the conflict of interest statement and noted
that Steven E. Harms, M.D., and Arnold W. Macolm, M.D., had reported interestsin firms potentialy
affected by the day’ s ddliberations but had been granted waivers adlowing their participation. Matters
unrelated to the pand discussion involving Geoffrey S. Ibbott, Ph.D., had been consdered, and hisfull
participation alowed. Mr. Doyle aso read gppointments to temporary voting status for Dr. Ibbott and
for Minesh Mehta, M.D.

Mr. Doyle noted that the FDA seeks to encourage communication with industry through



premeetings with sponsors and through guidance documents that summarize previoudy requested
information or knowledge amassed in certain areas. Comments from industry on these documents are
aways welcome. Mr. Doyle announced two tentative future panel meetings on February 5 and May 14,
2001.
OPEN PUBLIC HEARING

There were no requests to address the pandl.
OPEN COMMITTEE DISCUSSION—PREMARKET APPROVAL APPLICATION
P990065 FOR SIRTEX MEDICAL, LIMITED’S SIR-SPHERES

Pand Chair Dr. Garra read the charge to the panel, which was to consder a premarket
approval application for SIR-Spheres, an embolic radiation therapy device.
Sponsor Presentation

Mr. Alan Donald introduced the SIR-Spheres device, which conssts of radioactive
microgpheres of Yttrium 90 in water intended for implantation into maignant liver tumors for the
purpose of sdlectively delivering high doses of ionizing radiation to the tumors. SIR-Spheres are
delivered into the hepatic artery via either atrans-femora catheter or a permanently implanted hepatic
artery port with catheter, after which the spheres become lodged in the micro-vascular network of the
tumor. Mr. Donad noted from a regulatory perspective that the FDA had gpproved asmilar devicein
December 1999 from Nordium called TheraSpheres, which provided an analog application. Mr.
Dondd dso introduced the sponsor team.

Monica Hope, M.P.S,, Ph.D., described the device and its use in tregting liver cancer. The

device seeks to sHectively place a radioactive source in intimate contact with liver tumors and to ddliver
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acytocida radiation dose to the tumors while sparing the norma liver tissue and other extra-hepatic
tissues. SIR-Spheres uses aminimaly invasve implantation procedure to implant a radioactive source
for amultaneous trestment of al tumors, regardiess of number and location in the liver. The concept is
not new; this particular device uses Y ttrium-90 microspheres, which are biocompatible, sterilizable and
gzed to dlow sdective lodgment and retention in tumors as well asaminimdly invasve ddivery. The

Y ttrium-90 isotope used provides a high-energy emission with minima penetration depth and a haf-life
dlowing atwo-week delivery time. The spheres are ddivered in a seded glass vid marked with
cdibration time and date. Dr. Hope aso described delivery of the device by port or transfemora
implantation.

Bruce Gray, M.D., presented statistics on the clinica problem of colorectd cancer and liver
metastases, noting that the ability to limit and treat non-localized liver metastases would be a sgnificant
advance. While resection is the standard trestment for localized liver cancer, the vast mgority of liver
cancer patients have widespread, non-resectable tumors for which no treatment has previoudy been
shown to sgnificantly affect survivd. Dr. Gray outlined dternative trestments such as cryotherapy,
sclerotherapy and laser ablation, radio frequency tissue ablation, and systemic chemotherapy for
colorectd liver metastases. Another techniqueis regiond or hepatic artery chemotherapy in which ports
are implanted surgically to alow direct implantation. The Cancer Research Indtitute of Mebourne
University has been working with atechnique caled Sdective Interna Radiation Thergpy or SIRT with
SIR-Spheres throughout the 1980s and 1990s to utilize the hepatic vascul ature to manipul ate tumor
blood flow to implant through the hepatic artery a noxious substance designed to be entrapped in the

tumor’ s vascular bed. He noted that SIR Spheres have characteristics that are ideal for remaining in the



tumor’s small blood vessals and rim.

Dr. Gray summarized Phase 2 data published two months ago on 87 patients with advanced
nonresectable liver cancer, in which 16 patients were implanted with SIR-Spheres done and 71 with
SIR-Spheres and hepatic artery chemotherapy (HAC). In those who received SIR-Spheres alone,
there was some diminution in tumor Szein % of the patients and a decrease in the CEA serologic
marker for cancer in 100% of the subjects. The SIR-Spheres plus HAC arm aso showed a high
response rate, with 86% showing a decrease in tumor size and some 75 % showing a partid or
complete response, while the vast mgority showed a decrease in CEA. Surviva from diagnosis was
ggnificantly longer for those treated with SIR-Spheres plus HAC by a mean of 21 months.

Val Gebski outlined the pivotal Phase 3 Trid of SIR-Spheres, which was origindly designed to
be arandomized comparison of 95 patients suffering from advanced colorectal metastases comparing a
control arm of aggressve chemothergpy to an investigationad arm of a angle shot of SIR-Spheres, but
accrua ceased at 74 patients because of patient demand for SIRT. Trid objectives were to monitor
tumor response, time to disease progression in the liver, survivd, toxicity, and qudity of life. Mr.
Gebski defined complete and partial response, and noted that al source data for the intention to treat
andyss were independently monitored, with tumor volume determined blindly by two independent
evauators. He listed the statistical methods used for response comparisons, tests for normdlity, test of
two proportions, and time to event data, as well as assessment of qudlity of life. After defining survival
and time to disease progresson, Mr. Gebski sated that overdl surviva benefit of SIRT did not reach
datistical sgnificance but after 15 months patients on the SIRT arm gppeared to live longer. A time-

dependent Cox regression anayss showed that there islittle difference between trestments up to 15



months because of patients dying of disease outsde the liver, but Sgnificant surviva benefit for patients
on SIRT are shown for those surviving after 15 months.

Dr. Gray presented further data from the Phase 3 trid, noting that 44% of those with the
device showed a complete or partid response in tumor area, compared to 18% of those with
chemotheragpy aone. Of those with the device, 50% showed a complete or partial response in tumor
volume, compared to 24 % on chemotherapy adone. Measurements of serologica markers showed a
72% response in the device arm, compared to a 47 % response rate in the control arm. At the FDA’s
request, results were reanayzed with aless stringent definition of response and showed a 69% response
rate for device in reducing tumor area, compared to a 32% rate on chemotherapy aone. Other
parameters of efficacy such astime to disease progresson, as measured by tumor area or volume,
showed increased surviva time in the device arm, as did CEA measurements. There was no difference
in qudity of life between the investigationa and control arms, and most toxicity was associated with the
effects of chemotherapy. There was dso no difference in total number of adverse events between the
two arms.

Dr. Gray added that anecdotd experience suggests that patients being treated with SIR-
Spheres may occasionally be downstaged from advanced liver cancer to resectability. Hecited a
1999 study of 71 patients treated with SIR-Spheres in which 89% showed a response with a pha-
fetoprotein, 27% aresponse by CT scan, and 6% were rendered resectable. He concluded by
reiterating that in the Phase 3 trid of SIR-Spheres, reponse rate in two-year surviva increased by 13%
and in three-year surviva by 8%. Mean and median surviva increased in the device arm, as did time to

disease progression, any tumor response, and decrease in CEA.



FDA Presentation

John C. Monahan introduced the FDA review team for PMA P990065. He described the
device, which congts of radioactive microspheres of Yttrium 90 in water for embolization in the
microvasculature of liver tumors. He listed a number of preclinica studies designed to show the
physiology of blood flow to liver cancer, the distribution of tracer microspheres, tumor blood flow asa
function of tumor Sze, the digtribution of different szed microspheres, the vasculature of
micrometastases, and radiation dosmetry in normd liver tissue. Preclinica biocompatibility studies,
which are particularly relevant because the microgpheres lodge in vascular structures, were done on
mutation, cytogenetic activity, hemocompatibility, cytotoxicity, sendtization, tissue toxicity, and systemic
toxicity. Mr. Monahan concluded that the only one of these studies that produced any negetive effect
showed a mild derma sengtization that did not appear to be a problem for patients but was added as a
precaution in the labeling.

Andrew Kang, M .D., summarized the FDA clinical review. He noted that of the 130,000 new
patients with colon cancer in the United States annually, 50,000 develop liver metastasis, with less than
30% of those being surgicaly resectable. Most patients have less than one year of surviva. He
explained the origind study design, which was to achieve amedian surviva rae increase of 30%in
SIRT patients over the chemotherapy control arm, in arandomized controlled trid of 95 patients over
three years. However, the study ended with 70 patients after Six years because of randomization
difficulties. Thetrid enrolled patients with proven metagtatic colon cancer in the liver with surgicaly
unresectable tumors and no other proven metastasis. The investigation arm conssted of 36 patients

treated with SIR Therapy plus hepatic arteria chemotherapy (HAC) versus a control arm of 34 patients



trested with HAC only. Primary study objectivesinitidly included overdl surviva and qudity of life;
secondary objectives included comparison of toxicity and tumor response rates. Dr. Kang explained
tumor grdification and dosmetry and noted that distribution of tumor involvement was very smilar in
the two arms.

Safety assessments included adverse events, radiation safety, and materid safety, dl of which
Dr. Kang defined. Toxicity and serious adverse event results were very smilar between the two arms.
Radiation safety results showed no serious radiation-related toxicity events, and recent research Dr.
Kang cited suggests that there is less radiation effect on normd liver tissue with SIRT than with externd
radiation. Materid safety assessments showed that collaterd circulation is not affected and thet there is
no permanent deterioration of liver function.

The effectiveness assessment was revised to include tumor regression rate, time to tumor
progresson, qudity of life, and surviva time. Sponsors measured tumor regresson by tumor volume,
tumor area, and CEA levd, but the FDA does not consider CEA asrdliable as tumor volume and area
measures. The FDA aso places higher reliance on tumor volume than area. Dr. Kang explained the
sponsor definitions of partid and complete response. Tumor regression results by volume showed a
ggnificant improvement in response rates in the investigational arm. Tumor dratification and response
rates by volume showed a twofold improvement in the investigationa group. Median results for time to
first disease progression, which the FDA sees as more reliable than mean results, aso showed a
ggnificant improvement. Qudity of life assessments, which were assessed by alinear andog sdif-
assessment scae, showed equivaent resultsin investigationd and control groups, athough Dr. Kang

noted that the FDA condders this assessment a part of the efficacy rather than safety assessment.
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Median surviva and surviva by year increased in the investigationd arm, but the number was too smdl
to draw conclusons. Surviva assessment after 15 months showed some improvementsin the
investigational arm. Dr. Kang observed that there was no increase of clinically sgnificant Grade 111-1V
toxicity or serious adverse events in the SIRT arm as compared to the control. The SIRT arm showed a
twofold increase of tumor regression rate and a datistically sgnificant delay of time for tumor
progression, as compared to control. However, the study failed to demongrate a atistically significant
increase in surviva time,

Lakshmi Vishnuvajjala, Ph.D., gave the satidticd review. She listed the origina outcome
measures the sponsors proposed (overdl survivd, qudity of life, tumor response rate, and trestment
complications), noting that the trid was Szed to detect a 30% difference in overal surviva. The device
group did survive, but so did the control group, so statistical significance was not reached. Patients were
dratified into three groups based on tumor volume, and the trid design used blocked randomization to
achieve an andysis based on intent-to-treat. However, the trid was stopped after entering 74 patients
(four of whom were deemed indligible) over six years because of difficulty randomizing to the control
arm, given the favorable results of SIRT from other studies and patient refusal to be randomized to
control.

The device group showed an improvement in median surviva as compared to control, but the
difference was not satidicdly sgnificant. Surviva data dratified by tumor volume size showed amilar
results favoring the device group but not at a statisticaly significant level. Surviva deta at lessthan 15
months showed roughly smilar numbers of patients dying from progression of liver metastases and

disseminated cancer; surviva data a 15 months or more showed fewer patients dying from progression
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of liver metastases in the device arm than in control, but more from disseminated cancer. Tumor
regresson asindicated by volume showed a Satigticadly sgnificant difference favoring the device am, as
did time to first progressive disease in the liver by tumor volume. The number of serious adverse events
during the protocol was smilar for the two groups. Self-assessment of qudlity of life, based on avisud
andog scae, showed smilar results for the two groups.

Dr. Vishnuvgjaa concluded that the study results did not bear out the expected improvement in
aurviva: dthough surviva for the SIRT arm was better, the difference was not satigticaly sgnificant and
therefore the primary endpoint was not achieved. Study objectives were revised to include tumor
response rate, time to disease progression in the liver, overdl surviva, toxicity of the two treatment
regimens, and quadlity of life. Of these, only the first two showed SIRT to be significantly better: timeto
disease progresson and tumor regression as measured by volume and area. Complications and quaity
of life measures were Smilar.

At this point the Open Session was adjourned for an hour for lunch, during which the Closed
Sesson was held.

Panel Discussion

Arnold Malcolm, M.D., lead discussant, asked for generd questions from the panel. These
questions dedlt with clarification on reductions in volume versus area measurements, radiation safety
precautions, leaching of device over time, reflux and multiple dosage, and qudity assurance and training
procedures. There was aso considerable discussion on whether approva was sought for syringe
injection or an infuson set. The FDA clarified that the administration set would be a part of the

approva, but the actua choice of adminigtration is left to the physician’s discretion. It was noted that the
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radiation dose a physician would be exposed to should be calculated and put in the labdling. Dr.
Malcolm then read the FDA questions for pand discussion.
FDA Questionsto the Panel
1) Please discussthe PMA data as they pertain to providing the valid scientific evidence
needed to conclude that S R-Spheres are safe and effective for the treatment of
metastatic colorectal tumorsin the liver.
The pandl concluded from the data presented that the device can be used safely despite the small
numbers provided in the study. It expressed concerns that to ensure safety, certain criteriamust be met,
including the use of the device with experienced userstrained in qudified centers, the use of scansto
prevent overdose, and the use of vasocongtrictors during administration of the treatment. There were
datistica questions about data evauation, given the variety of administration methods and the smal
numbers of patients, and the panel was divided about the significance of the data presented. Some
members expressed concerns about the efficacy endpoints and data, but others found the data
meaningful for patients looking for smal changes and smal increases in survivd time. The panel agreed
that the device does appear to help patients and leads some to resection or curability and to increased
time of disease progression for some patients. The pand thought that although there was not a sgnificant
change in the qudlity of life for patients, their lives were not worsened and might in fact be bettered.
1b) Arethere data to support the use of S R-Spoheres for the treatment of all (primary
and secondary) malignant liver tumors, not just colorectal metastases?
The panel agreed that there are such data, but they have not been submitted to the pand. The data

presented are primarily for colorecta metastases.
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2) Isthelabeling of the device, including the indications for use, appropriate, given the data
provided in the PMA application? Please comment on indications, contraindication,
warnings, and precautions.

The pand reiterated that use of vasocongtrictors and performance of a study or scan to prevent

overdose should be discussed in the labding. Decisions on use of the device with specific types of

patients should be aclinica decision, as should handling of patients with ascites. The lack of
dosimetry information in the labeling should be remedied, as should the lack of information on
clinician exposure in handling the device and on radiation protection and exposure rates. The FDA
should provide input to sponsors on handling issues of potentid toxicities and dternative treatments
in the patient informetion.

3) If the PMA isapproved, should the sponsor be required to conduct postapproval studies
to address any outstanding safety issues or further eval uate effectiveness based on
improved survival and/or quality of life?

There was some discussion about a postapprova study using new agents of systemic

chemotherapy. Such a postgpprova observationa study could monitor training, use of ddivery

system, endpoints, and symptoms. Others argued for an observationa study to track patients for
safety only on the grounds thet thisis a pdliative procedure that provides alarge advantage in the
risk/benefit ratio for patients who have few other options.

4) Isthere a need for mandatory training for users of the device?

The panel agreed that mandatory training in ateam setting should be specified in the device labeling.
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Open Public Hearing
There were no requests to address the pandl.
FDA Comments
FDA representatives had no additional remarks.
Sponsor Comments
Sponsor representatives thanked the panel and said that the members' comments had been
noted and were most helpful.
Panel Recommendations and Vote

Panel Chairperson Dr. Garra read the voting instructions. A motion was made and seconded

to recommend the PMA as gpprovable with conditions. The following conditions were proposed.

1)  Sponsorsshould
Provide patient dosmetry informetion in the labdling.

Provide radiation protection information in the labding.
Specify mandatory training for users.
Improve patient labeling information.

This condition carried.

2)  Theindication for use of the device should be for trestment of metastatic colorecta
cancer. If the FDA receives other information on primary or secondary cancer treatment,
they should move aggressively to pursue such informetion.

This condition carried.

3) A postapprova study (an observationd study would be acceptable) of safety and
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effectiveness should be designed with the FDA, to include the use of new systemic
chemotherapy agents.
Thismotion carried.

Comments about NRC regulations prohibiting the unknowing use of the device with
pregnant women were clarified to indicate that the device could be used with pregnant women
a the discretion of dlinician and patient.

The motion to recommend the PMA as gpprovable subject to the above conditions was
caried unanimoudly.

Pand Chairperson Dr. Garrathanked the pand, lead discussant Dr. Macolm, and dl

participants in the meeting and adjourned the Open Session at 3:30 p.m.
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